Transition countries hoping to join the European Union are in the process of introducing western-type anti-discrimination policies aimed at reducing the gender wage gap. The efficacy of these policies depends on the relative size of the gap's elements they target; therefore, it is important to quantify these parts. In this paper, large matched employer-employee data sets from the Czech Republic and Slovakia are used to provide such detailed gender wage gap decomposition. The results, based on 1998 data, suggest that various forms of employment segregation are related to over one third of the overall pay difference between genders in both countries. In the non-public sector, however, almost two thirds of the total gap remains attributable to the individual's sex, suggesting much of the gap is due to violations of the equal pay policy.
Introduction
The legislation of most transition economies (TEs) has long included fundamental clauses about equality of men and women. Until recently, however, western-style anti-discrimination labor market policies were either not introduced or enforced. 1 Since one of the pre-requisites of accession to the European Union is harmonization of legislation, many TEs, including the Czech Republic and Slovakia, are now in the process of enacting policies of comparable worth, equal pay, and equal employment opportunity. 2 Each of these anti-discrimination policies affects a different source of the overall wage gap between men and women. The comparable worth policy attempts to equalize wage rates across occupations and job cells of equal worth, where a job cell is deÞned as a group of workers with the same occupation within a Þrm and "worth" is deÞned in terms of the job's skill requirements and other attributes. The equal pay provisions target wage differences within job cells. Finally, the equal employment opportunity clauses affect all forms of segregation-the discriminatory hiring, Þring, and promotion practices that result in high concentration of women in low-paying occupations, Þrms, or job cells. Which of the anti-discrimination policies is the most important in narrowing the gender wage gap therefore depends on the relative size of the gap's elements.
Occupational segregation has been the subject of much research, e.g. Killingsworth (1990) and Macpherson and Hirsh (1995) , which Þnds that not only female, but also male wages are lower in predominantly female occupations. Johnson and Solon (1986) suggest that employer segregation in the U.S. may be more important than occupational segregation, implying that the comparable worth policy applied within Þrms has little effect. Further, Blau (1977) and Bielby and Baron 1 The constitutions of TEs typically include a "no discrimination in remuneration" clause and in some countries, e.g. Ukraine, Estonia, and Hungary, the Labor Law guarantees "equality of labor rights." However, these rights are not speciÞed in detail and not enforced in courts. For example, until recently Czech employers stated gender requirements when posting hiring ads, etc. (1984) point to the presence of signiÞcant job-cell segregation. 3 Matched employer-employee datasets now allow researchers to simultaneously condition on the extent of all of these types of gender segregation when estimating the effect of gender on wages. See Groshen (1991) , Carrington and Troske (1998) , and Bayard et al. (1999) for analysis of such data from the U.S. The results of the last study, based on a large data set covering all industries and occupations, suggest that both the effect of the individual's sex within a job cell and various forms of gender segregation are important in accounting for the total U.S. gender pay gap.
Even though the pre-accession TEs are now introducing anti-discrimination labor market policies potentially affecting gender employment segregation, little is known about the importance of segregation for the gender wage gap in these countries. There is a wealth of research studying the evolution of gender-speciÞc wages during early transition when wage differentiation increased dramatically and when labor force participation rates decreased from the artiÞcial high levels of the communist era (see Section 2). With one exception, however, this research did not focus on the effects of occupational segregation, and no evidence exists on the contribution to the wage gap of within-establishment and job-cell segregation. Ogloblin (1999) analyzes gender pay differences and occupational segregation in Russia during [1994] [1995] [1996] and concludes that most of the total gap is attributable to occupational segregation, a legacy of the Soviet era. Due to the uniformity of labor market practice across the former communist countries, one could expect segregation to have a sizeable effect on gender wage differences in other TEs as well. Further, understanding and quantifying sources of the wage gap helps to identify the policies most relevant for reducing the gap. In particular, to combat the segregation-related gender pay gap, it is crucial to understand whether it arises within or across Þrms. It is therefore important to guide the enforcement of the newly introduced anti-discrimination policies in the TEs by decomposing the overall wage gap into its parts which are attributed to detailed forms of gender segregation and to violations of the equal pay act. 3 A recent survey of the gender-related economic literature is provided in Altonji and Blank (1999) .
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This paper provides such a decomposition using matched employer-employee data sets including hourly wage records of almost 1 million Czech and Slovak workers in 1998. I follow Groshen (1991) and Bayard et al. (1999) and describe the wage structure using wage regressions conditioning not only on the female dummy, but also on the fraction of women within a given occupation, establishment or job cell. The estimated coefficients are used together with the mean differences in explanatory variables by gender to calculate a standard Oaxaca-Blinder mean wage gap decomposition. The regression estimates account for the clustering of regression residuals by Þrms and for coefficient heterogeneity across sample strata. To my knowledge this is the Þrst analysis of the gender wage gap in transition countries using a matched employer-employee data set and capturing within-establishment segregation effects. Finally, the paper offers separate policy implications for the unregulated non-public sector 4 and for the budgetary public sector, where wages are set according to wage grids speciÞed by the government administration.
Background and Previous Literature
At Þrst glance, the level of gender equality under communism has been impressive. Indeed, the equality of men and women was one of the proclaimed advantages of the communist system. The system supporting this equality was, however, authoritative, rather than rights-based. The "full employment" policy stipulated that all able-bodied individuals had to (go to) work and wages and prices were set so that only one income per family meant near poverty. Most women therefore worked, 5 but they also had full access to education and health care. As many other "rights" imposed under central planning, the right to gender equality resulted in what has been sometimes 4 The non-public sector includes private and state-owned enterprises as opposed to the budgetary public sector, where wages are funded directly from the state budget.
5 Labor force participation rates were artiÞcially high for both sexes under central planning and declined during early transition. The decline was somewhat faster for women than for men (see Ham et al., 1999 , and the references therein). In 1998, the Czech (Slovak) participation rate for ages 15-64 was 80 (73) percent for men and 64 (60) percent for women.
termed an "allergy to feminism." See Ogloblin (1999) and Brainerd (2000) , who provide a detailed discussion of the relevant institutional background on gender in communism.
In accordance with the official policy of gender equality, pay differentiation based on gender was restricted under central planning. Wages were set according to industry-speciÞc wage grids varying only with the difficulty of the job and with the worker's education and experience, not gender (Münich et al., 1999) . Even though the possibility of gender wage discrimination was severely limited in communist Czechoslovakia by the imposition of these wage grids, gender wage gaps were substantial. In 1988, women earned on average about 70 percent of men's wages (Ham et al., 1995) and these differences are generally attributed to discriminatory promotion practices and to the segregation of women into low-paying occupations.
Following the collapse of communism, wage regulations were quickly abolished and a wealth of studies summarized by Svejnar (1999) documents a rapid increase in wage dispersion during transition, underlined in part by increases in returns to education. Skill-related wage differentials kept rising even in the mid to late 1990s, but the process seems to have converged to a relatively stable wage structure at least in the Czech Republic and Slovakia (Filer et al., 1999) . Today, wage grids, restraining gender pay differentiation, are used only in the budgetary sector (public administration, education, and health), and room for pay discrimination is open in the unregulated non-budgetary sector. This is likely to change with the introduction and enforcement of the westernstyle anti-discrimination policies.
The literature investigating the wage position of women in transition is rapidly growing. Most of the existing work studies the impact of early pro-market reforms on relative female wages. See, e.g., Orazem and Vodopivec (1995) for Slovenia, Hunt (1998) for East Germany, and Newell and Reilly (1996) , Brainerd (1998) , Ogloblin (1999) and Reilly (1999) for Russia. Brainerd (2000) contrasts female relative wages under communism and early-reform in seven TEs. She shows that during early transition the gender wage gap diminished in Eastern Europe but widened in Russia and Ukraine where women "have been penalized by the tremendous widening of the wage distribution."
On the other hand, Newell and Reilly (2000) suggest that the gender wage gap has been relatively stable through the 1990s in a number of TEs.
Ogloblin's 1999 study is closely related to the present research in its attempt to capture the effect of occupational segregation on wages. Using a nationally representative Russian household survey from 1992-1996, he Þnds, similar to Newell and Reilly (1996) , that the gender pay gap cannot be explained by gender differences in education and experience alone. Ogloblin then further conditions on industry and Þrm ownership dummies as well as on a class of occupational dummies, capturing overwhelmingly "male" and "female" occupations. He Þnds that these additional controls account for over 80% of the wage gap and singles out occupational segregation as the most important determinant of gender earnings differentials in Russia.
This study extends the existing literature by controlling for within-establishment forms of workplace segregation and by offering recent and policy-targeted evidence on the structure of the gender wage gap in transition. Equally importantly, the results presented below also allow for a comparison of gender segregation and wages in Eastern Europe to that described by Ogloblin (1999) for Russia.
Data
The data come from national employer surveys, called Information System on Average Earnings (ISAE), in which Þrms report hourly wages of their employees. 6 (Both countries also conduct household surveys of individuals, but these Labor Force Surveys do not ask about wages.) For each Þrm, the data includes the industry of operation and the Þrm's ownership type (private, state, foreign, or mixed), while the region of operation is recorded separately for each establishment of a multi-unit Þrm. Only Þrms with more than 10 employees are covered in the sample. Participating
Þrms report hourly wages, gender, education, age, and a detailed occupational classiÞcation (based 6 The surveys, included by the Czech and Slovak Statistical Offices among the national obligatory inquiries, are collected by a private agency on behalf of the Czech Ministry of Labor and Social Affairs and the Slovak Ministry of Labor, Social Affairs and Family. They are compatible with the European Earnings Cost Index and are coordinated by the European Statistical Office. 5 on the International Standard ClassiÞcation of Occupations 1988) for all workers they employ except top management. The data records are drawn directly from companies' personnel databases using software developed by the data-collection agencies. Having available a measure of hourly wage rates is ideal for the purpose of estimating differences in the pay of men and women because of the gender differences in hours worked. Furthermore, the deÞnition of hourly wage is detailed and fully consistent across Þrms. 7 The uniformity of the wage deÞnition and the use of personnel records, minimizing the extent of reporting errors, make the data unique at least in the transition context.
The data obtained for the analysis consists of employees from participating Þrms from the Þrst quarter of 1998 for the Czech Republic and a randomly drawn one-in-three sub-sample of employees from Slovak Þrms from the third quarter of 1998. The original ISAE samples from this period cover approximately 35 and 22% of the entire Czech and Slovak enterprise employment respectively. In the Czech Republic, the sample includes 1614 Þrms and establishments, which form a total of 999 Þrms, some multi-unit. In the Slovak sample, there are 658 Þrms, consisting of 735 Þrms and their establishments. 8 Participating Þrms were drawn randomly within sampling strata, deÞned by the product of an industry classiÞcation and employment-size categories. However, the strata-speciÞc population coverage, deÞned as the ratio of the number of sampled establishments to the number of establishments in the economy within a given sampling strata, is the result of a number of discretionary decisions on the part of the data collection agencies. Collection of this data began in 1993 when the sample contained a few large Þrms. The samples were gradually enlarged in each country by random sampling in strata where coverage was relatively low. This is far from an ideal sampling strategy. It under-represents newly born Þrms and does not fully correspond to modern probability sampling 7 Each quarter, employers in the Czech and Slovak Republics are legally required to calculate for each worker an average hourly wage, deÞned as total cash compensation including bonuses and other special payments divided by total hours worked for that quarter. This average wage is then used for calculating sickness and unemployment beneÞts. 8 A majority of the establishments belong to a few large public or state-owned Þrms, such as the national railroads. 6 procedures. The resulting samples lack representativeness with respect to both sampling criteria: the industrial structure and size. The structure of each sample is presented in the appendix Tables A-1 and A-2. The composition of the data is weighted toward large establishments and manufacturing industries, similar to the matched employer-employee data used by Bayard et al. (1999). 9 The data covers, however, essentially all industries and occupations in both countries. The ISAE samples not only provide the only source of recent wage information in the Czech Republic and Slovakia, but to my knowledge, they are also the only matched employer-employee data from any transition country.
To recover population statistics as closely as possible, weights reßecting the sampling procedure were calculated by dividing the population frequency of Þrms within strata cells by the corresponding sample frequency. 10 The population distribution is based on end-of-year Þrm registers, which are compiled by the Statistical Offices of each country and contain summary information on all existing Þrms in the economy. 11 The Þrm registers are also used as sampling frames by the data collection agencies. Unfortunately, the registers appear to be of problematic quality for the smallest Þrm-size categories. (Revised statistics are often published with signiÞcant delay, which differ greatly from the originally published results.) Further, the ISAE samples include only a very small fraction of existing Þrms with fewer than 100 employees. The analysis is therefore based on a sample of Þrms employing more than 100 workers, containing 726,635 workers in 663 Czech Þrms and 112,698 workers in 443 Slovak Þrms.
Much of the analysis conditions on the workers' attained education level, 12 which is however missing for a large fraction of workers (25% in Czech and 12% in Slovak data). Education has therefore been imputed based on the in-sample information. Five broad educational attainment categories were formed and the most frequent value for those workers reporting education within 4-digit occupational categories has been assigned as the predicted value separately for each sex and country. The gender mean wage differences by education degree based on either the reported or the imputed measure of education are in most cases almost identical.
Appendix Tables A-2 and A-3 compare weighted and unweighted means based on the ISAE data. Weighting in most cases lowers the mean wage estimate as more weight is given to smaller Þrms, which pay lower wages. The average hourly wage in the Czech non-public sector decreases by about 6 Czech Crowns (CZK) for both sexes as a result of weighting. The effect is smaller in the Czech public sector and Slovak non-public sector and is actually reversed for public wages in Slovakia, where coverage is much lower than elsewhere. Except for Þrm total employment, which corresponds to one of the weighting dimensions, other variables are little affected by weighting.
Comparing the two economies, the differences in educational attainment and other characteristics are relatively minor. (Both countries were part of a federation until 1993 and shared the same institutional infrastructure.) There are more private Þrms in the Czech economy, however, and a relatively larger portion of Slovak employment is in state-owned business. This reßects the general progress of marked-oriented transformation in the two countries (see Svejnar, 1999) .
Econometric Approach
A vast literature aimed at measuring the extent of wage discrimination has followed Oaxaca (1973) in decomposing the overall mean wage difference between the advantaged (men) and disadvantaged (women) into two parts: the Þrst reßecting the difference in average productive endowments of individuals in each group and the second part due to the differences in coefficients. Following this approach, one Þrst estimates logarithmic wage regressions separately for each gender, controlling educational system and its several paths that students may follow. 8 for explanatory variables. The decomposition technique relies on the fact that the Þtted regressions pass through the sample means as follows:
where f denotes females and m denotes males, ln w j is the gender-speciÞc mean of the natural logarithm of hourly wage, and where X j represents the respective vectors of mean values of explanatory variables for men and women. Finally, c β m and c β f are the corresponding vectors of estimated coefficients. A general form of the mean wage decomposition is as follows:
where e β represents a counter-factual non-discriminatory wage structure. The Þrst term on the right hand side of equation 2 represents that part of the total logarithmic wage difference which stems from the difference in average productive characteristics across gender. The second term originates in the differences in gender-speciÞc coefficients from the non-discriminatory wage structure and is often interpreted as reßecting wage discrimination. 13 There are a number of variants of this method depending on how one simulates the nondiscriminatory wage structure. Oaxaca and Ransom (1994) suggest the use of regression coefficients obtained by estimating a wage regression on a pooled data-set including both men and women, arguing that they provide a good estimate of a competitive non-discriminatory norm. I follow their suggestion and estimate standard logarithmic wage regressions of the following form:
where w ij denotes the hourly wage of the i-th worker in the j-th Þrm, and where F ij = 1 if the worker is female and equals 0 otherwise. J denotes the number of Þrms in the sample and N j is the number of workers in the j-th Þrm. Following Groshen (1991) and Bayard et al. (1999) , the effect of gender segregation on wages is captured by conditioning on the "femaleness" of occupations, establishments, and job cells. "Femaleness" is then measured by the percent of females (P ) in a given group of employees: the elements of the P ij vector are the fraction of female employment in the ij-th worker's occupation, Þrm, and job cell.
Under the assumption of equality of male and female coefficients (β m = β f = e β), the estimated female effect b α can be interpreted as the pure (percentage) effect of gender on wages to the extent that the effect of other characteristics have been accounted for by the vector X ij , which consists of all other observed worker and Þrm speciÞc characteristics. Most of the results presented below are based on the pooled speciÞcation, which is used for wage gap decompositions, but I also report parameters of interest from key speciÞcations run separately for men and women.
The speciÞc nature of the sampling procedure discussed in Section 3 results in a lack of representativeness of the ISAE data across strata. For instance, small Þrms, which typically pay lower wages, are relatively under-represented in the samples. To the extent that wage setting differs across strata, this lack of representativeness should be reßected in calculating mean wages (and mean wage differences between men and women) by properly re-weighting means from each strata. Weighting in regression, however, is not only an old but also a controversial topic. 14 Under the assumption that regression coefficients are identical across strata, both OLS and WLS (weighted least squares) estimators are consistent, and OLS is efficient. If the parameter vectors differ for each sampling strata s = 1, ..., S so that δ s 6 = δ, where δ 0 ≡ (α, β 0 , γ 0 ) from equation 3, a regression slope estimator analogous to the mean estimator is a weighted average of strata-speciÞc regression estimates:
where W s = n −1 n s are weights reßecting the population shares of employees in each strata, 15 and where b δ s is an OLS estimate based on observations from stratum s.
In contrast, the WLS procedure applied to pooled data from all strata results in an estimator
which is in general not consistent for the weighted average of the strata parameters δ. Here, f W s = (f n s ) −1 n s , where f n s represents the sample values of the strata-speciÞc number of employees, Z s is the data matrix for stratum s conformable to the deÞnition of δ given above, and ln w s is the column vector of ln w ij for i, j ∈ s. Note that the WLS regression weights the strata-speciÞc coefficient b δ s not only by f W s , but also by matrix weights Z 0 s Z s corresponding to the precision of b δ s . The WLS estimator is consistent for δ if the parameter variation across strata is independent of the moment matrices and if the number of strata is large (see, e.g., Deaton, 1997, p. 70) .
Each ISAE strata can be thought of as an independent survey, albeit sampled cumulatively 
and testing the null hypothesis H 0 : λ = 0. (With hundreds of thousands of data points, it is very likely that any hypothesis will be rejected.)
In the subsequent analysis, I present two types of regression estimates. The Þrst is based on and employees as f N s and f n s respectively, I estimate the population counts as c
a traditional WLS regression estimated using pooled data from all strata. The second is based on equation 4, which I refer to as split-sample weighting. The calculation of standard errors for both sets of results allows for any form of unconditional heteroscedasticity as well as interdependence of error terms within Þrms. This is important because person speciÞc error terms will not be independent within Þrms in matched employer-employee data such as the ISAE. To capture this
Þrm-level clustering I use a panel data version of the Huber/White estimator:
where b ² sj = ln w sj − Z sj b δ s is the column vector of estimated error terms for employees of the jth establishment in stratum s. (The subscript s is dropped when calculating the WLS variance covariance matrix.)
Results

Descriptive Evidence on Wage Gap and Segregation
The simplest comparison of male and female wages conditions on only one explanatory characteristic at a time. The top panel of Table 1 offers such comparison, based on weighted data in each country and sector. Each table entry is a percentage mean-wage disadvantage of women for a particular worker or Þrm category. There appears to be a lower mean gender wage gap for workers with only primary education (representing 8 to 9 years of schooling), except for the Slovak public sector, where relatively little data is included in the sample. Further, higher age seems to imply larger gender pay differentials, except for workers above 50 years of age. The overall gap is smallest for employees of cooperatives in both countries and higher in all ownership categories in the Czech Republic compared to Slovakia. There does not appear to be a strong pattern with respect to Þrm size, except perhaps for the presence of somewhat lower pay gaps in smaller Þrms.
While these results may be interesting, they do not provide enough guidance for policy purposes since they do not point to the sources of the gender pay differences. One of these potential sources is gender segregation, which is measured in this paper by the fraction of females in a particular occupation, Þrm, or job cell (deÞned as a group of workers with the same occupation within a Þrm). Further, to capture the extent to which women are employed as supervisors, the fraction of females among each Þrms' supervisory workforce is also calculated. (This statistic is of additional interest as female supervisors may be able to lower the overall pay gap within the Þrms they work for.) A detailed picture of gender employment segregation is offered in Figures 1 to 3 , where the weighted-sample distribution of the fraction-female statistics is plotted for each sector. (The mean values of the fraction-female statistics are reported in appendix Tables A-3 and A-4.) However, note that the strongest segregation of female and male employment occurs across sectors. As the bottom panel of Table 1 reports, the public sector employs more than 3 times as many women as men in both countries. While there are more men than women working in the non-public sector, the ratio is not as dramatic. Figure 1 compares the distribution of the fraction of female employment in 27 2-digit occupations across sectors and countries. 16 The overall pattern is remarkably similar in the two economies. In the public sectors, very few workers are employed in occupations where less than a half of the employees are women. In the non-public sectors, the distribution of "femaleness" of occupations is relatively uniform. This is in stark contrast to a hypothetical segregation-free distribution. If the sample workers were assigned randomly to occupations (and sectors), the distribution would collapse around the fraction female in the whole sample, which is about 45% in both countries after weighting and combining the two sectors.
The distribution of segregation of men and women into different Þrms is captured in Figure 2 .
Again, the two countries appear very similar with respect to this measure of workplace segregation, although in the public sector, the Czech distribution is more skewed toward 'female' Þrms. Again,
given the large average Þrm size in the sample, random assignment of workers to these Þrms would result in almost all workers being employed in Þrms where 45% of employees are women.
Job-cell segregation appears to be quite intense in Figure 3 , in that about a third of public-sector workers in both countries works in job cells where almost all employees are women. Furthermore, despite the relatively uniform distribution of occupational segregation in the non-public sectors, large spikes appears in the non-public job-cell distributions as about 25% of workers are employed in almost fully 'male' job cells. These spikes are preserved when only job cells with 10 or more workers are used in generating the distributions since less then 10% of workers in the Slovak data and about 3% of Czech-sample employees work in such small job cells. 17 Superimposed on the histograms of job-cell segregation are simulated distributions based on random assignment of sample workers to job cells. 18 The comparison to these segregation-free distributions points to signiÞcant gender segmentation of job cells.
Accounting for the Wage Gap
The fraction-female measures will later be used to account for a part of the overall gender pay gap.
But Þrst, I will explore the standard human capital explanations, as well as sources of the pay differences that are linked to Þrm characteristics. The simple wage comparisons presented in Table   1 fail to point to the source of the female/male wage gap. The subsequent analysis will therefore be based on logarithmic wage regressions, gradually expanding the set of explanatory variables. Table   2 presents the estimates of the female dummy from a sequence of speciÞcations. In column (1), the female dummy estimate is reported based on a regression where no other explanatory variables are used. This overall, WLS logarithmic wage gap is about 0.24 in the Czech public sector and almost 0.30 in the Czech non-budgetary sector. The size of the difference between the two gaps suggests 1 7 Recall that the Slovak data consists of a random one-in-three subsample of workers from participating Þrms. The next question is how much of the logarithmic wage gap (represented by the female dummy)
can be accounted for by gender differences in workers' productive characteristics? In column (2), I therefore condition on workers' age and education. This reduces the WLS estimate of the Czech public-sector female dummy by about 6 percentage points as women are more likely to have secondary education, while the fraction of college educated is higher for men (see Table A -3 for more details and recall that the wage grids used in the budgetary sector cement the dependence of wages on education). In Slovakia's public sector, the reduction in the female dummy estimate is even more pronounced and results in a strikingly low coefficient of about 0.08. This is again due to an unevenly high fraction of college educated male public employees. In contrast, the wage gap is actually increased by conditioning on human capital characteristics in both the Czech and Slovak non-budgetary sectors, as the overall distribution of education degrees is mildly favorable for women. (A similar result was obtained by Ogloblin, 1999 .) Ogloblin (1999) suggests that most of the Russian gender pay gap can be explained by conditioning on industrial and ownership dummies, as well as on the extent of segregation by occupation.
Column (3) of Table 2 reports a speciÞcation exploring the Þrst half of his Þnding for the Czech and Slovak Republics. It appears that controlling for a quadratic in Þrm size (employment) as well as for a set of dummy variables reßecting 2-digit industrial classiÞcation, ownership type, and geographical location of the Þrm or its establishment does not take away most of the female dummy estimate. In both of the Czech sectors, and in the Slovak non-public economy, the reduction in the unweighted female dummy is about 3 to 4 percentage points.
Further evidence on how much of the gender wage gap is due to between-as opposed to withinestablishment components is presented in column (4) of Table 2 . This speciÞcation includes not 15 only worker-speciÞc productive characteristics, but also a set of Þrm Þxed effects. 19 The female dummy estimates change little. It appears that the Þrm-level controls used in the previous columns captured most of the Þrms' impact on gender pay differences in all four sectors. In summary, employer identity plays a secondary but still an important role in the determination of the gender pay gap in both countries.
The Þrst columns of both the Czech and Slovak panel of Table 3 explore the extent to which occupational segregation drives the gender wage differences by conditioning on the percent of female employment within the 2-digit occupational classiÞcation as well as on all workers' and Þrms' characteristics. Occupational segregation in all cases except for the Slovak public sector signiÞcantly lowers both female and male wages in occupations, where a larger fraction of women is employed.
The Czech female dummy coefficients are reduced as a result of introducing the occupational segregation measure by about 2 to 4 percent, while the decrease in the Slovak estimates is negligible.
These results therefore suggest that occupational segregation is not the primary source of wage differences between men and women in Central European transition economies, in stark contrast to Ogloblin's (1999) analysis of Russian wages. 20
Columns (2) and (8) of Table 3 ask whether occupational segregation affects wages across Þrms or within Þrms. The newly introduced regressor captures the percent of female employment within narrowly deÞned job cells. The regression estimates suggest that job cell segregation is at least as important as occupational segregation as it further lowers the female dummy coefficient estimate and in one case drives the occupational coefficient out of statistical signiÞcance.
The ISAE samples cover 27 2-digit occupations in both countries, while at the 4-digit level, 1 9 See Carrington and Troske (1998) for a similar analysis conducted for U.S. manufacturing, where a large portion of the wage gap can be explained by controlling for employer identity.
2 0 Ogloblin (1999) does not use fraction-female controls, but captures occupational segregation by including Þfteen occupational dummy variables capturing 4-digit occupations within each one-digit occupational group which have more than 70% of either female or male workers. Including such dummy variables into the speciÞcations with femalefraction controls in Table 3 has a negligible effect on the estimates.
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there are 541 occupations in the Czech data and 497 in the Slovak sample. The choice of the 2-digit occupational classiÞcation for capturing segregation is relatively arbitrary. In particular, segregation measures based on a more detailed classiÞcation suggest more segregation (see Tables   A-3 and A-4). Columns (3) and (9) therefore offer a direct comparison to columns (2) and (8) by estimating the same speciÞcation, but using a 4-digit occupational classiÞcation for calculating segregation measures. Even though some of the coefficients change, the qualitative results remain unaffected; therefore, I proceed with the 2-digit classiÞcation.
The richest speciÞcation is presented in columns (4) and (10), where a Þrm-level segregation measure is added to the list of covariates, together with the fraction of females among each Þrm's supervisory workers. 21 In both sectors of the Czech economy, the female dummy and the job-cell segregation coefficient are statistically signiÞcant at the 1% level, and the Þrm-level segregation parameter is signiÞcant in the non-public sector. In the Slovak public sector, both the negative effect of job cell segregation and the positive coefficient of the female fraction of the supervisory workforce are signiÞcant, together with the female dummy. In the Slovak non-public sector, on the other hand, the important effects appear to be those of occupational and job-cell segregation.
Further, note that in both public sectors, over one third of the original female dummy coefficient from column (1) of Table 2 remains after conditioning on all forms of segregation as well as on all other available explanatory characteristics. This 'unexplained' fraction reaches about two thirds in both the Czech and Slovak non-public sectors, suggesting that potential violations of the equal pay provision are much more important outside of the budgetary sectors. In Slovakia's public sector, the female dummy estimate of column (7) is less than one quarter of the total pay gap, suggesting very little scope for gender pay discrimination. Unfortunately, the ISAE data does not provide full coverage of the Slovak public sector, so this result, while interesting, should be given less weight in terms of policy implications than the estimates from the other three sectors.
2 1 No supervisory workforce was reported for a fraction of Þrms and these Þrms were omitted from the subsequent analysis. This lack of data on supervisors may be a result of Þrms not reporting on their top management and/or miscoding the occupational classiÞcation.
Similar to the data used by Ogloblin (1999) in Russia, the Czech and Slovak ISAE surveys do not include information on actual length of labor market experience and/or the number of children.
It is therefore impossible to accurately capture the different labor market experience of men and women 22 and to control for important productivity-related characteristics. This is most likely to bias the female dummy coefficient upward. Maternity-related gender differences in labor market experience can be expected to be smallest for both older cohorts of workers, where the effect of previous labor market interruptions may already be wiped out, and younger cohorts, which have had relatively few leaves from the labor market. 23 To the extent that these gender differences are presumably lower in the younger and older cohorts, I attempt to minimize the maternity-related bias by separately estimating the preferred speciÞcation (columns 4 and 10 of In Slovakia, only a random one-in-three subsample of workers from surveyed Þrms was used in the analysis. This implies that the segregation measures, especially those related to individual Þrms, may be measured with error (see Bayard et al., 1999) . Therefore, I also compare the female 2 2 Women in the Czech and Slovak Republics rely on an extensive public system of child-care, generous family allowances, and guaranteed maternity leaves of up to 3 years.
dummy coefficient from the preferred speciÞcation of columns (4) and (10) of Table 3 to its estimate from a job-cell Þxed effect speciÞcation from column (5) of Table 2 . Job cell Þxed effects absorb all industry, occupation, and Þrm effects and account for any form of segregation in a fully unrestricted fashion. The female dummy estimates from the job-cell Þxed effect speciÞcations are only somewhat larger, suggesting a minor effect of measurement error.
It was argued in Section 4 that the WLS estimator imposes the parameter variation across strata to be independent of the data moment matrices. To assess the sensitivity of the estimates to this assumption I compare the WLS estimates to alternative results based on the split-sample weighting procedure (see Equation 4 ). The Hausman-type test for presence of important parameter heterogeneity across strata (based on Equation 6 and using estimates of the covariance matrix from Equation 7) signals the need for weighting in every estimated speciÞcation. 24 The split-sample weighting estimates are presented in Table A -5. All of the female dummy coefficients are somewhat lower, compared to the WLS results, but the changes across speciÞcations mirror the pattern of the WLS estimates. Furthermore, the richest speciÞcation estimable using the split-sample procedure in column (6) of Table A -5 is fully comparable to the preferred WLS speciÞcation in columns (4) and (10) of Table 3 . 25 While the pooled speciÞcations estimated above will be used below in the wage gap decompositions, it is interesting to compare the effects of segregation on wages across gender. The equality of coefficients across gender is relaxed in Table A -6, which presents the coefficients on the fraction female within each employment category. Most of the estimated segregation effects in the non-public sectors are similar for men and women (relative to the size of standard errors), which is in contrast to the Þndings of Bayard et al. (1999) for the U.S. On the other hand, there are larger differences in the public sectors. For example, the signiÞcantly estimated positive effect of the fraction of female supervisors within Þrms in the Slovak public sector is much larger for women than for men.
Decomposing the Wage Gap
The sensitivity tests given above do not reject columns (4) and (10) of Table 3 as a preferred speciÞcation; therefore, I use it in all four sectors to calculate a mean wage decomposition. Table   4 reports the decomposition results based on equation 2 for the Czech public sector. The Þrst column lists the unadjusted overall pay gap from the Þrst column of Table 2 , while column (2) of Table 4 reports most of the parameter estimates from the speciÞcation reported in column (4) of Table 3 . Over a third of the overall gender wage gap is due to gender differences in wages that remain after controlling for all available explanatory characteristics. Another third is explained by the segregation of women into low-paying occupations and job cells. Finally, the last third of the pay gap is attributable to the uneven distribution of education among men and women in the Czech budgetary sector. SpeciÞcally, men are much more likely to have a university education than women.
As mentioned earlier, the picture is dramatically different in both the Czech and Slovak nonpublic sector (see Tables 5 and 7) . Here, almost two thirds of the overall pay gap remain unexplained by other factors and the potential scope for gender pay discrimination appears high. If all of this female dummy estimate was due to discrimination, female wages would be raised by about one
Þfth through full compliance with the equal pay act. A substantial part of this unexplained gap is, however, likely to be due to maternity-related differences in the labor market experience of men and women, which none of the estimated regressions controls for.
Similar to the results for the Czech public sector, the decompositions in Table 5 and 7 suggest that employment segregation is related to over one third of the total gender pay gap in Czech and Slovak non-public employment. The channels of the effect are different, though, between the two countries. While in the Slovak non-public sector, it is the occupational and job cell segregation that drives the pay wedge between genders, Þrm-level segregation is equally important in the Czech non-public sector. The wage impacts of gender differences in educational attainment average out across the different degrees to a negligible effect. Other worker-or Þrm-speciÞc characteristics also attribute little to the mean wage difference between genders.
The overall gender pay difference, as well as the potential extent of pay discrimination are lowest in the Slovak public sector as shown in Table 6 , which also documents the relatively small effect of segregation on the female dummy estimate. Even though the coefficient on the female fraction among the Þrm's supervisory workforce is statistically signiÞcant, its effect on the mean wage gap is relatively small. The largest part of the gap is attributable to a higher fraction of male college-educated public employees. Unfortunately, the Slovak public-sector results are based on a relatively small sample and in particular say little about gender pay differences in Slovakia's public administration.
Cross-Country Comparison and Discussion
The analysis presented above naturally leads into three types of cross-country comparison.
First, one can compare the Czech results to Slovak. Overall, the structure of the gender wage gap appears relatively similar across the two countries, but the extent of both gender segregation and wage gap is smaller in Slovakia. The differences in female relative wages in two economies that until recently formed one country calls for future research. 26 It may be a consequence of the faster 2 6 The comparison between the Czech and Slovak Republics is interesting for at least three reasons. First, until 1993 they formed a federation and shared a common institutional framework, currency, and legal system. Much of this common institutional past remains in place and offers a comparative laboratory which automatically controls for many otherwise elusive country-speciÞc factors. Second, even though the two countries shared similar initial conditions, it is generally acknowledged that transformation from central planning into a market economy (including privatization) started earlier and progressed further in the Czech Republic (see Svejnar, 1999 , and the references therein). Third, the unemployment rates were much higher in Slovakia than in the Czech lands from the outset of transition. (The unemployment rates were 4.8% for Czech men and 7.3% for Czech women and 12.2% for Slovak men and 13.4% for Slovak women in the sample-period quarters of 1998.) The comparison between these two countries is therefore one between a rapid and successful reform and a sluggish transformation. Republics, about two thirds of the wage gap is unexplained and potentially related to discrimination, which compares unfavorably to less than one third in the U.S. (In the U.S., however, the overall gap is larger at over 40%.) It is possible that this difference is driven by the lack of information in the Czech and Slovak data on the number of children and labor market experience. The estimated female dummy coefficients for the youngest cohort are indeed lower than the all-sample estimate and resemble the U.S. coefficients.
Third, it is interesting to compare the conclusions of this research using enterprise employment data from Eastern Europe to that based on household survey data from Russia. This comparison is offered in the concluding section.
Finally, it is important to note that the empirical Þndings of this paper are descriptive in their nature. They identify the channels, by which segregation affects gender wage differences, but not the fundamental causes of segregation. One interpretation of the effect segregation has on wages is employer discrimination in hiring and promotion. Another is suggested by Macpherson and Hirsh (1995) who account for most of the wage effect of occupational gender segregation in the U.S. by conditioning on skill-related occupational characteristics and unmeasured skill or taste differences of workers. They imply that the relative proportion of female employment in an occupation reßects these characteristics and taste differences and should not be of major policy concern. However, as argued in Ogloblin (1999) , occupational segregation under central planning was to a large extent the result of communist policies treating women as a "speciÞc labor force" and institutionalizing gender segregation. Much of this legacy of communism remains visible in today's transition labor markets. 28 It is unlikely that central planners understood and reßected the fundamental taste differences and unmeasured skills of their workers; therefore, occupational segregation in transition countries is relatively unlikely to be driven mainly by unobservables.
Conclusion
This paper sheds light on the channels through which gender segregation and an individual's sex affect the overall gender wage gap in the Czech and Slovak Republics. These countries, similar to other transition economies aiming at joining the EU, are now in the process of enacting standard western-style anti-discrimination labor market policies. The empirical results presented here provide a measure of the potential efficacy of these policies in reducing the overall gender pay differential.
By capturing the situation immediately before the anti-discrimination rules are legally enacted, the present analysis also serves as a detailed benchmark for future measurement of the actual effect of the anti-discrimination efforts in transition countries. Pre-accession countries provide a laboratory where anti-discrimination laws are introduced at varying levels of development and where rich micro data will often be available to observe the impact of all of these policies in detail.
The initial evidence given here on hourly wage rates in Czech and Slovak medium and large enterprises suggests that on average female wages are about 30% lower than male wages in the Czech Republic. This difference is somewhat lower in the Czech budgetary sector. The gender wage gap is generally lower in Slovakia and appears particularly low in the Slovak public sector.
A substantial part of the gender pay gap is attributable to differences in educational attainment of men and women in the Czech and Slovak public sectors, where hiring and promotion practices should be particularly easy to affect.
The evidence on gender segregation implies that even though wages are typically lower in the public sectors, which employ over three times as many women as men, this imbalance is not the primary cause of the overall gender pay gap. Segregation of women into low-paying occupations,
Þrms and job cells appears responsible for over one third of the total wage gap. Furthermore, in the non-public sectors of the Czech and Slovak Republics, about two thirds of the total wage gap appears to be due to gender differences in wages that remain after accounting for most forms of workplace segregation as well as for other explanatory variables. However, the estimated 'pure'
(unexplained) wage effect of the individual's sex is likely to be affected by the lack of information in the Czech and Slovak data on the actual length of labor market experience and the number of children.
The policy implications of these results are different from those that Ogloblin (1999) presents for Russia. 29 In the Czech and Slovak Republics, it is not occupational segregation that is to blame for most of the gender wage gap, but rather within-occupation within-establishment phenomena.
This implies a different strategy for reducing the gender pay gap. Attention should not be paid primarily to differences in remuneration across occupations (comparable worth policies), but rather to potential within-establishment pay discrimination, especially violations of the equal pay clause. Table 2 ; column (2) comes from column (4) of Table 3 . The mean differences and coefficients for the regional and 2-digit industrial dummies are not reported but are included in the calculations. Note: Column (1) comes from column (1) of Table 2 ; column (2) comes from column (4) of Table 3 . The mean differences and coefficients for the regional and 2-digit industrial dummies are not reported but are included in the calculations. Table 2 ; column (2) comes from column (10) of Table 3 . The mean differences and coefficients for the regional and 2-digit industrial dummies are not reported but are included in the calculations. Table 2 ; column (2) comes from column (10) of Table 3 . The mean differences and coefficients for the regional and 2-digit industrial dummies are not reported but are included in the calculations. 
